This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 06-1 7651 8 

(43)Date of publication of application : 24.06.1994 



(SDlntCI. 




G11B 21/21 






(21) Application number : 

(22) Date of filing: 

■ 


04-325366 
04.12.1992 


(71) Applicant 

(72) Inventor : 


FUJrrSU LTD 
HIRAOKA SHINJI 

rroisAMu 





(54) MAGNETIC HEAD ASSEMBLY AND MAGNETIC DISK DEVICE 

(57)Abstract 

PURPOSE: To enhance rigidity in the rotational direction 
in keeping the rigidity in the seek direction with regard 
to a magnetic head assembly and a magnetic disk device 
for performing recording and reproducing a magnetic disk 
by a magnetic head. 

CONSTITUTION: The magnetic head assembly is 
provided with one pair of beani parts 252 to be 
connected at both ends with each other to a fitting part 
251 on both sides of the fitting part 251 provided in the 
middle, having a gimbal 25 provided with hole parts 250 
between the fitting part 251 and the individual beam 
parts 252 respectively, a core slider 24 fitted to the 
fitting part 251 and having a magnetic head element and 
a supporting member 23 for supporting the gimbal 25. 
The beam parts 252 are so formed that external force C 
in the circumferential direction of the magnetic disk 10 
is dispersed into compressing force A or tension force 
and shearing force B of the beam parts 252. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] While preparing the beam section (252) of the pair to attach and by which both ends are 
connected to the both sides of the section (251) at this installation section (251) prepared in the center 
The gimbal which prepared the hole (250) between this installation section (251) and this **** (252) 
(25), In the magnetic-head assembly which has the core sUder (24) which is attached in this installation 
section (251) and has a magnetic-head component, and the supporter material (23) which supports this 
gimbal (25) The magnetic-head assembly characterized by making this beam section (252) into a 
configuration which makes the compressive force or the hauling force, and shearing force of this **** 
(252) distribute the extemal force of the circumferencial direction of a magnetic disk (IQ). 
[Claim 2] Said **** (252) is the magnetic-head assembly of claim 1 characterized by having the 
slanting section (1 252- 2) which becomes slanting to said core shder (24). 
[Claim 3] While preparing the rotating magnetic disk (10) and the beam section (252) of the pair to 
attach and by which both ends are connected to the both sides of the section (251) at this installation 
section (251) prepared in the center The gimbal which prepared the hole (250) between this installation 
section (251) and this **** (252) (25), The core slider which is attached in this installation section (251) 
and has a magnetic-head component (24), It has a migration means (3) to move the supporter material 
(23) which supports this gimbal (25), and said supporter material (23) in the direction which intersects 
the truck of said magnetic disk (10). In the magnetic disk drive which performs record playback by this 
magnetic head this **** (252) of this gimbal (25) The magnetic disk drive characterized by making 
extemal force of the circumferencial direction of this magnetic disk (10) into a configuration which the 
compressive force or the hauling force, and shearing force of this **** (252) are made to distribute. 
[Claim 4] Said **** (252) is the magnetic disk drive of claim 3 characterized by having the slanting 
section (1 252- 2) which becomes slanting to said core slider (24). 



[Translation done.] 
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precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[000 1 ] (Table of contents) 

The technique of the Field of the Invention former ( drawing 9 thru/or drawing 1 1 ) 
Technical-problem The means for solving a technical problem which invention tends to solve ( drawing 
1) 

Operation example (a) Explanation of one example ( drawing 2 thru/or drawing 7 ) 
(b) Explanation of other examples ( drawing 8 ) 
Effect-of-the-invention [0002] 

[Industrial Application] This invention relates to the magnetic-head assembly and magnetic disk drive 
which perform record playback to a magnetic disk by the magnetic head. 

[0003] A magnetic disk drive is storage which carries out truck positioning of the magnetic head with an 
actuator, and carries out read/write of the data to the truck of a magnetic disk by the magnetic head to 
the rotating magnetic disk. 

[0004] This magnetic disk drive is widely used as external storage, and improvement in the speed of a 
read^write response is demanded with high-performance-izing of a computer system in recent years. 
[0005] Although it is making into a high speed seek operation which moves the magnetic head to the 
purpose zone in order to accelerate a read/write response, only by accelerating, the stability of the 
surfacing posture of the magnetic head may cause a head crash, when the worst, turbulence and, and the 
cure isf needed. 
[0006] 

[Description of the Prior Art] Drawing 9 , drawing 10 , and drawing 1 1 are the explanatory view (the 1) 
of the conventional technique, (its 2), and (its 3). 

[0007] As shown in drawing 9 (A), a magnetic disk drive has the rotating magnetic disk 10 and the 
magnetic-head assembly 2 which has the core slider 21 equipped with the magnetic head at a tip, makes 
the core slider 21 of the magnetic-head assembly 2 seek in the direction which intersects the truck of a 
magnetic disk 10, is positioned on a desired truck, and performs read/write of the data of the truck by the 
magnetic head of the core slider 21 concerned. 

[0008] Since the miniaturization of equipment is realized in order to gather a seeking rate, the seek 
operation of this magnetic-head assembly 2 changes into the swing-arm method from the rectiUnear- 
propagation type, and seek operation is rotated and carried out to it a core [ a shaft ]. 
[0009] The suspension 20 which comes to support the core slider 21 to a gimbal 22 is attached to the 
revolving arm 30, in this magnetic-head assembly 2, as shown in drawing 9 (B), a suspension 20 is a 
flat-spring configuration, spot welding of the gimbal 22 is carried out at a tip, and the core slider 21 is 
attached in the gimbal 22 by adhesives. 

[0010] In the case of the swing-arm method, as shown in drawing 9 (B) and (C), a gimbal 22 forms a 
hole 220 and the beam section 222 in the both sides of the head clamp face 221, attaches the core slider 
22 in the head clamp face 221, gives a degree of freedom to the head clamp face 221, and is enabling 
surfacing control of the core sUder 22. 
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[001 1] In this case, as shown in drawing 9 (C), by the in-line type which estabHshed the beam section 

222 of a gimbal 22, and the clamp face 221 in the longitudinal direction of a suspension 20 as well as 
the conventional rectilinear-propagation type, by improvement in a seeking rate, tiie rigidity of the 
seeking direction is weak and achievement of stable surfacing of the core slider 22 becomes difficult. 
[0012] For this reason, the high rigidity in-line type gimbal of drawing 10 is proposed conventionally. In 
this in-line type of thing, using the gimbal 22 to which the installation section 221 and the beam section 

223 of both sides are extended, laser spot welding of a suspension 20 and the gimbal 22 is carried out in 
the seeking direction perpendicular to the longitudinal direction of a suspension 20, and it fixes to it. 
[0013] A gimbal 22 is received [ direction / of a slider ] in the rectangular seeking direction in the core 
slider 21 by attaching in the head installation section 221 as a hand of cut of a magnetic disk. As shown 
in drawing 1 1 (A), Force P is applied to the longitudinal direction of the beam section 223, even if high- 
speed, as increase and a seeking rate are shown in drawing 1 1 (B), the surfacing posture of the rolling 
direction of the core shder 22 is made as for the great strength of the seeking direction to stability, and it 
can respond to high performance-ization of a magnetic disk drive. 

[0014] 

[Problem(s) to be Solved by the Invention] However, there was the following problem with the 
conventional technique. 

** By the demand of the improvement in the engine performance of a magnetic disk drive, if the 
magnetic-head flying height falls, since a hand of cut maintains in the cross direction of the beam 
section, the rigidity of a hand of cut runs short only by the rigid rise of the seeking direction, the stability 
of the surfacing posture of the pitching direction is no longer maintain, and the function of a gimbal does 
not fully work to the flattery nature of a medium minute projection, adsorption ( the magnetic head and a 
magnetic disk stick by neglect etc.), etc. to the magnetic-disk medium of the magnetic head. 
[0015] ** Although the strong nature of a hand of cut will rise if thickness of the gimbal itself is 
thickened in order to raise this rigidity, also raise the rigidity of the seeking direction, and the strong 
nature of the seeking direction becomes strong too much, loses balance, and checks surfacing stability. 
[0016] Therefore, this invention aims at offering the magnetic-head assembly which can improve the 
rigidity of a hand of cut, holding the rigidity of the seeking direction. Moreover, this invention aims at 
offering the magnetic disk drive to which it improves and rigidity of a hand of cut is made as for stable 
read/write actuation, holding the rigidity of the seeking direction. 
[0017] 

[Means for Solving the Problem] Drawing 1 is the principle Fig. of this invention. While claim 1 of this 
invention forms the beam section 252 of the pair to attach and by which both ends are connected to the 
both sides of the section 251 at this installation section 251 prepared in the center The gimbal 25 which 
formed the hole 250 between this installation section 251 and this **** 252, In the magnetic-head 
assembly which has the core shder 24 which is attached in this installation section 251 and has a 
magnetic-head component, and the supporter material 23 which supports this gimbal 25 It is 
characterized by making this beam section 252 into a configuration which makes the compressive force 
or the hauling force, and shearing force of this **** 252 distribute the extemal force of the 
circumferencial direction of a magnetic disk 10. 

[0018] slanting section 252- fi-om which said **** 252 becomes slanting to said core slider 24 in claim 
1 in claim 2 of this invention - it is characterized by having 1 and 2. While claim 3 of this invention 
forms the rotating magnetic disk 10 and the beam section 252 of the pair to attach and by which both 
ends are connected to the both sides of the section 251 at this installation section 251 prepared in the 
center The gimbal 25 which formed the hole 250 between this installation section 251 and this **** 
252, The core sHder 24 which is attached in this installation section 251 and has a magnetic-head 
component. In the magnetic disk drive which has the supporter material 23 which supports this gimbal 
25, and a migration means 3 to move said supporter material 23 in the direction which intersects the 
truck of said magnetic disk 10, and performs record playback by this magnetic head It is characterized 
by making this **** 252 of this gimbal 25 into a configuration which makes the compressive force or 
the hauling force, and shearing force of this **** 252 distribute the extemal force of the circumferencial 
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direction of this magnetic disk 10. 

[0019] slanting section 252- from which said **** 252 becomes slanting to said core sHder 24 in claim 

3 in claim 4 of this invention - it is characterized by having 1 and 2. 

[0020] 

[Function] In claims 1 and 3 of this invention, since this **** 252 of a gimbal 25 was made into a 
configuration which makes the compressive force or the hauling force, and shearing force of the beam 
section 252 distribute the external force of the circumferencial direction of this magnetic disk 10, the 
external force of the circumferencial direction impressed to the beam section 252 can be distributed in 
compressive force or the hauling force only from shearing force, and great strength to the external force 
of the part circumferencial direction can be strengthened. 

[0021] Although the great strength of the seeking direction where the external force of the seeking 
direction concerning the beam section 252 is also distributed by compressive force or the hauling force, 
and shearing force becomes weak a httle at this time, the rigidity of that part circumferencial direction 
becomes strong, and balance is not lost. 

[0022] as the configuration which makes the compressive force or the hauling force, and shearing force 

of the beam section 252 distribute the external force of the circumferencial direction of a magnetic disk 

10 in claims 2 and 4 of this invention - the beam section 252 - slanting section 252- since 1 and 2 were 

formed, it is realizable with a simple configuration. 

[0023] 

[Example] 

(a) For the sectional view of the one example actuator of this invention, and drawing 4 , the front view 
of the one example actuator of this invention and drawing 5 are [ the explanatory view 2 of one 
example / the block diagram of the one example ma^etic disk drive of this invention, and drawing 3 / 
the one example gimbal block diagram of this invention and drawing 7 of the one example block 
diagram of this invention and drawing 6 ] the one example actuation explanatory views of this invention. 

[0024] In drawing 2 , 10 is a magnetic disk and receives the equipment base 1 1. It is what rotates 
centering on the spindle shaft 12. For example, a 5.25 inches thing, 13 is a magnetic circuit. The thing 
for the rotation drive of an actuator 3, 23 is a suspension and consists of elastic bodies, such as stainless 
steel sheet metal. What is attached in an arm 30 by laser spot welding etc., and 24 are core sliders. A 
magnetic-head component and a slider are prepared, and what is attached in a gimbal 25 by adhesion, 
and 25 are gimbals, and are attached in a suspension 23 by laser spot welding etc. 
[0025] 3 is an actuator and it has an arm 30 at a tip, and centering on a revolving shaft 31, it is pivotable, 
the coil 32 is formed in the posterior part, and this coil 32 is located between magnetic circuits 13. 
[0026] Therefore, an actuator 3 rotates centering on a revolving shaft 3i, and tiie seek operation of the 
core slider 24 is made to move and carry out in the direction (radial) which intersects the truck of a 
magnetic disk 10 by excitation of a coil 32. 

[0027] In drawing 3 , a revolving shaft 31 is formed in the center, nine arms 30 are formed in anterior 
part for an exiting coil 32, the suspension 23 which has the core slider 24 and a gimbal 25 is formed at 
the tip, and eight layers of magnetic disks which are not illustrated are formed in each arm 30 at the 
posterior part of an actuator 3 . 

[0028] In drawing 4 , a gimbal 25 is supported, a gimbal 25 is attached in a suspension 23, a suspension 
23 is attached in an arm 30 and the core slider 24 is attached [ the core slider 24 is supported and ] in a 
gimbal 25. 

[0029] In drawing 5 , a gimbal 25 is attached at the tip of a suspension 23 by three laser spots, and it is 
attached in it by adhesives at a gimbal 25 so that the core slider 24 may meet the clamp face 251 and the 
slider section may meet the longitudinal direction (circumferencial direction) of a suspension 23. 
[0030] As it consists of metal plates and is shown in the front view of drawing 6 , this gimbal 25 is 
formed between the installation section 251 by which elongation and the core slider 24 are attached in 
the center in the seeking direction, the beam section 252 which both ends attached in those both sides, 
and was connected to the section 251, and the installation section 251 and the beam section 252, and has 
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the hole 250 extended ua the seeking direction. 

[0031] Both the beam section 252 has the configuration extended in the seeking direction, and the 
slanting section 252-3 by which the width of face by which only the include angle theta was aslant 
formed in the seeking direction was aslant formed in the seeking direction only for the include angle 
theta with the slanting section 252-1 of homogeneity and the bay 252-2 of the seeking direction is 
formed continuously. 

[0032] By drawing 7 , if actuation is explained, the extemal force of a circumferencial direction is 
received. As opposed to extemal force P* of the direction of an arrow head of the circumferencial 
direction impressed to the beam section 252 (1 slanting section 252- 3) as shown in drawing 7 (B) 
Compressive force alpha and shearing-force beta distribute, the shearing force of the cross direction 
. where the width of face of the beam section 252 is thin occurs, it becomes large, the flattery nature of a 
minute projection of the magnetic-disk medium 10 becomes good, and the great strength to the extemal 
force of a circumferencial direction can demonstrate good gimbal actuation to adsorption etc. 
[0033] Moreover, since the shearing force of the cross direction where the width of face of the beam 
section 252 is thin occurs although compressive force alpha and shearing-force beta distribute and 
compressive force becomes small also to the force P of the direction of an arrow head of the seeking 
direction impressed to the beam section 252 (1 slanting section 252- 3) as shown in drawing 7 (A) to the 
extemal force of the seeking direction, the great strength to the extemal force of the seeking du-ection 
becomes small. 

[0034] Since it changes with include angles theta and the great strength of that part seeking direction 
declines, extent to which the great strength to the extemal force of this circumferencial direction 
becomes large can be set as the optimal include angle according to the great strength of the seeking 
direction needed, and the great strength of a circumferencial direction. 

[0035] Moreover, although the extemal force of seeking and a circumferencial direction is the thing of 
the compression direction and explained, the same is said of the thing of the direction of hauling. 
Therefore, even if it falls the head flying height by raising the rigidity of the pitching direction, being 
able to enlarge great strength of a circumferencial direction and maintaining the dynamic balance of the 
rolling direction of a gimbal 25 by the slanting section of the beam section in this example without the 
great strength of the part which made great strength of the seeking direction small, and a circumferencial 
direction becoming large and changing the great strength of the seeking direction so much, there is no 
possibility that a surfacing posture may be confused. 

[0036] (b) The explanatory views 8 of other examples are other example block diagrams of this 
^ invention, slanting section 255- in which drawing 8 (A) considers as the straight-line-like mstallation 
section 253 as a configuration of a gimbal 25, and width of face spreads toward a bay 255-2 as the beam 
section 255 — it is referred to as 1 and 3. 

[0037] thus - even if it carries out - slanting section 255- while the extemal force of a circumferencial 
direction is distributed by compressive force alpha and shearing-force beta and being able to enlarge 
great strength of a circumferencial direction in 1 and 3 - slanting section 255- rigid change of the 
seeking direction over change of the include angle theta of 1 and 3 can be made small. 
[0038] Moreover, as a configuration of a gimbal 25, drawing 8 (B) forms the beam section 258 in the 
shape of radii, and makes a hole 257 circular for the installation section 256 circularly. Even if such, in 
the radii-Uke beam section 258, compressive force alpha and shearing-force beta distribute, and the 
extemal force of a circumferencial direction can enlarge great strength of a circumferencial direction. 
[0039] The following deformation is possible for this invention other than an above-mentioned example. 

** Although it is the thing of two or more sheets and the magnetic disk of a magnetic disk drive was 
explained, the thing of one sheet may be used. 

[0040] ** Although drawing 6 and three examples of drawing 8 showed the beam configuration of a 
gimbal 25, if it is the configuration which distributes the extemal force of a circumferencial direction to 
compression or the hauling force, and shearing force, in short, the thing of other configurations is 
employable suitably. 
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[0041] As mentioned above, although the example explained this invention, deforaiation various by 
within the limits of the main point of this invention is possible, and these are not eliminated from the 
range of this invention. 
[0042] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained 
above. 

** Since the configuration of the beam section 252 of a gimbal 25 was made into the configxiration 

which distributes the external force of a circumferencial direction to compression or the hauUng force, 
and shearing force, even if it can enlarge great strength of a circumferencial direction and reduces the 
flying height, the flattery nature to the minute projection of a magnetic disk is raised, and good gimbal 
actuation can be realized to adsorption. 

[0043] ** Even if such, the rigidity of the seeking direction does not change comparatively and does not 
lose the dynamic balance of the rolling direction. 



[Translation done.] 
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